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SYSTEMAND METHOD FOR 
CONTROLLING POWER SUPPLY 

CROSS REFERENCE 

This application is based upon and claims priority to 
Chinese Patent Application No. 201510308913.4, filed on 
Jun. 7, 2015, the entire contents thereof are incorporated 
herein by reference. 

TECHNICAL FIELD 

The disclosure relates to field of power supply, in par 
ticularly, to a system and a method for controlling power 
Supply. 

BACKGROUND 

Conventional dimming modes for AC (Alternating Cur 
rent) luminaire include SCR (Silicon Controlled Rectifier) 
dimming, wireless communication dimming and Switch 
dimming. A typical dimming control system is always 
provided with a dimming controller and a dimming recep 
tion module. 

In the manner of SCR dimming, an effective output 
Voltage of power grid is adjusted by means of chopping 
wave so as to implement dimming. In the manner of Switch 
dimming, dimming instructions are issued via Switching 
operations of a typical power Switch. In the manner of 
wireless communication dimming, the function of dimming 
is implemented by means of conventional wireless commu 
nication protocol (e.g. ZigBee, WiFi, Bluetooth and the like) 
with addition of wireless transmission module in the dim 
ming controller and wireless reception module in the lumi 
naire. 

Advantageous effects of the SCR dimming may include: 
Supporting for brightness adjustment, especially stepless 
brightness adjustment of the luminaire, and low cost in 
modification of line construction. Defects thereof include 
poor compatibility of dimming and varying dimming effects 
among different dimmers. In addition, the dimming process 
may cause a certain extent of pollution to the power grid. 

Advantageous effects of the wireless communication dim 
ming may include capabilities of stepless dimming, net 
working, and separate control for lamps. Defects thereof lie 
in complicated control, high cost of implementation, and 
poor anti-interference performance of control signal. 

Advantageous effects of the Switch dimming may include 
simple control and low cost, while defects thereof lie in that 
lighting-off may occur in the dimming process and it is 
difficult to realize Synchronous dimming of multiple sets of 
lamp. 

To sum up, all of those three conventional manners of 
dimming have drawbacks of short communication distance, 
high implementation cost, poor dimming compatibility and 
SO. O. 

SUMMARY 

According to an aspect of the disclosure, there is provided 
a system for controlling power Supply, including: 

a controlled device configured to Supply power with a 
Supply Voltage; 

a waveform control circuitry configured to receive the 
Supply Voltage and change waveform of the Supply Voltage 
to generate a control signal; and 
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2 
a power detection and control circuitry configured to 

receive and analyze the control signal to output a control 
command, and control the controlled device with the control 
command. 

According to another aspect of the disclosure, there is also 
provide a method for controlling power Supply by the 
disclosure, including: 

Supplying power to a controlled device with a Supply 
Voltage, and receiving the Supply Voltage and changing a 
waveform of the supply voltage by a waveform control 
circuitry to generate a control signal; and 

receiving and analyzing the control signal by a power 
detection and control circuitry to output a control command, 
and controlling the controlled device with the control com 
mand. 
The system for controlling power Supply according to the 

present disclosure includes therein a controlled device, a 
waveform control circuitry and a power detection and con 
trol circuitry, wherein a Supply Voltage is provided to the 
controlled device for Supplying power and, at the same time 
is applied to the waveform control circuitry for changing its 
waveform so as to generate a control signal. The control 
signal is then received and analyzed by the power detection 
and control circuitry to output a control command, which is 
used to control the controlled device. Based on the system 
for controlling power Supply, there is also provided the 
method for controlling power Supply, which may be imple 
mented by a Smart dimming system to realize remote control 
of lighting-on, lighting-off, dimming and color temperature 
regulation. With the technical solution of the disclosure, 
requirement of remote control can be satisfied for Smart 
luminaire system; reliability can be improved with lowered 
cost, thus good economic effectiveness is obtained; and 
materials consumption can be reduced, so value of environ 
mental protection is realized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating the system for 
controlling power Supply according to an embodiment of the 
disclosure. 

FIG. 2 is a block diagram illustrating a waveform control 
circuitry in the system for controlling power Supply accord 
ing to an embodiment of the disclosure. 

FIG. 3 is a block diagram illustrating a power detection 
and control circuitry in the system for controlling power 
Supply according to an embodiment of the disclosure. 

FIG. 4 is a schematic diagram illustrating a waveform 
obtained by the waveform control circuitry chopping off an 
upper half axial part or a lower half axial part from sine wave 
in one cycle according to an embodiment of the disclosure. 

FIG. 5 is a schematic diagram illustrating a waveform 
obtained by the waveform detection circuitry, transforming 
the sine wave without half axial part into square wave 
according to an embodiment of the disclosure. 

FIG. 6 is a schematic diagram illustrating waveforms 
corresponding to different control commands in the system 
for controlling power Supply according to an embodiment of 
the disclosure. 

FIG. 7 is a flow chart illustrating a method for controlling 
power Supply according to an embodiment of the disclosure. 

DETAILED DESCRIPTION 

The disclosure will be described in further details with 
reference to the drawings and embodiments. Advantages and 
features of the disclosure will become more apparent from 
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the following description and claims. It should be noted that, 
the drawings are depicted in a simplified manner with 
inaccurate scale, and merely for purpose of convenient and 
clear illustration of the embodiments. 
As shown in FIG. 1, a system for controlling power 

Supply is provided by the disclosure and includes: 
a controlled device 10 configured to supply power with a 

Supply Voltage; 
a waveform control circuitry 30 configured to receive the 

Supply Voltage and change waveform of the Supply Voltage 
to generate a control signal; and 

a power detection and control circuitry 20 configured to 
receive and analyze the control signal to output a control 
command, and control the controlled device 10 with the 
control command. 

In an embodiment, a power supply module 100 is con 
nected with the waveform control circuitry 30 and used to 
provide the supply voltage. The waveform control circuitry 
30 is connected with the power detection and control cir 
cuitry 20 which in turn is connected with the controlled 
device 10. Through this structure, the supple voltage is used 
to supply power to the controlled device after being applied 
across the waveform control circuitry 30 and the power 
detection and control circuitry 20. Moreover, the waveform 
of the Supply Voltage can be changed by the waveform 
control circuitry 30 to generate the control signal, which in 
turn is received and analyzed by the power detection and 
control circuitry 20 to output the control command. The 
controlled device 10 may be then controlled with the control 
command. 

In an embodiment, the controlled device 10 is a lamp, and 
the control command is used to control power on, power off, 
brightness regulation or color temperature regulation of the 
lamp. The power detection and control circuitry 20 may be 
integrated with the controlled device 10 into a single struc 
ture Such that a controllable lamp component can be created. 
As shown in FIG. 1, there are a plurality of the controllable 
lamp components connected with the waveform control 
circuitry 30 in the embodiment. 

For a lamp system Supplied with AC power, sine wave 
having a normal working Voltage may be provided by the 
power supply module 100. The controlled device 10 (lamp) 
can work well under fluctuation of the Supply Voltage to a 
certain degree (e.g. +20%) as it is typically driven with 
power by an energy storing device. For example, if the 
frequency of the power Supply is 50 Hz, proper functioning 
of the controlled device will not be affected even when the 
power supply is lost within 10 ms. 

In an embodiment, the waveform control circuitry 30 
includes: a waveform transformation Sub-circuitry config 
ured to receive the Supply Voltage and an instruction signal, 
and output a transformed waveform of the Supply Voltage as 
the control signal; a phase circuit configured to detect the 
Supply Voltage to generate a phase signal; and a first control 
Sub-circuitry configured to receive the phase signal and 
output the instruction signal to the waveform transformation 
unit. 

FIG. 2 illustrates an internal structure of the waveform 
control circuitry 30 according to an embodiment. In the 
embodiment, MCU 36 serves as the first control sub-cir 
cuitry. A semiconductor switch (i.e. Q tube 31) serves as the 
waveform transformation sub-circuitry of the waveform 
control circuitry 30 (a Switch panel at original position), and 
the waveform of the supply voltage may be transformed 
through open and close operations of the Q tube 31 accord 
ing to the instruction signal. In an embodiment, the Q tube 
31 includes a MOS (Metal Oxide Semiconductor) device or 
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4 
an IGBT (Insulated Gate Bipolar Translator) device. The 
phase circuit includes a sampling circuit 32 configured to 
sample the waveform of the Supply Voltage, and a Zero 
crossing detection circuit 33 configured to perform detection 
of Zero crossing on the waveform of the Supply Voltage. Such 
that a phase signal can be generated. Specifically speaking, 
the waveform of the Supply Voltage applied across the 
waveform control circuitry 30 may be transformed via 
operations of the Q tube 31; the waveform of the supply 
Voltage may be detected synchronously by the phase circuit 
inside the waveform control circuitry 30 such that a zero 
crossing point(s) of the Supply Voltage can be captured; at 
the same time, signal of a button circuit 37 may be detected 
by the MCU 36 such that a processing command of the 
button circuit 37 can be monitored. 

In addition to the Q tube 31, the sampling circuit 32 and 
the Zero crossing detection circuit 33 as described above, the 
waveform control circuitry 30 may further include a driving 
circuit 34, which is connected between the Q tube 31 and the 
MCU 36 and used to drive the Q tube 31; and an auxiliary 
power source 35 configured to supply power to the MCU36. 
As shown in FIG. 3, the power detection and control 

circuitry 20 of the system for controlling power supply 
includes: a waveform detection sub-circuitry 21 configured 
to receive the control signal and detect a waveform of the 
control signal; a waveform processing Sub-circuitry 22 con 
figured to compare the detected waveform of the control 
signal with a predefined protocol; and a second control 
Sub-circuitry configured to generate the control command 
based on the compared result. In the embodiment, MCU 23 
serves as the second control sub-circuitry of the power 
detection and control circuitry 20. Moreover, the power 
detection and control circuitry 20 further includes an aux 
iliary power source 24 for supplying power to the MCU 23. 
In an embodiment, the control command output by the MCU 
23 may include a universal voltage signal or a PWM (Pulse 
Width Modulation) signal. In the embodiment, a dimming 
control signal or a PWM dimming control signal at a voltage 
of OV-10V is output by the MCU 23. And in some embodi 
ments, the power detection and control circuitry 20 further 
includes a power source driving circuitry 25, which is a 
control device providing constant current or constant Voltage 
to the dimming system. 

In an embodiment, the control signal output by the 
waveform control circuitry 30 which has a waveform of sine 
wave may be transformed into square wave by the waveform 
detection sub-circuitry 21 before being transmitted to the 
waveform processing Sub-circuitry 22. Specifically speak 
ing, when the control command is processed at the power 
detection and control circuitry 20, an upper half axial 
waveform or a lower half axial waveform (10 ms) in each 
one cycle (20 ms at a frequency of 50 Hz) of the sine wave 
may be chopped off from the sine wave of the supply voltage 
by the MCU 36 based on the signal of the phase circuit. As 
shown in FIG. 4, the sine wave with half axial waveform 
being chopped off may be transmitted to the power detection 
and control circuitry 20 at the lamp side via AC supply lines. 
Then, the waveform detection sub-circuitry 21 in the power 
detection and control circuitry 20 can perform detection on 
the upper or lower half axes of the sine wave. When a 
complete wave form of the sine wave transmitted through 
power lines without waveform transformation, a complete 
square wave will be output by the waveform detection 
sub-circuitry 21. However, when the sine wave with half 
axial waveform being chopped off is detected by the wave 
form detection Sub-circuitry 21, the square wave may be 
obtained by transforming the sine wave with half axial 
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waveform being chopped off at the waveform detection 
sub-circuitry 21 and in turn be transmitted to the waveform 
processing Sub-circuitry. As shown in FIG. 5, an incomplete 
waveform of Square wave is output. At the same time, the 
incomplete waveform may be transmitted to the MCU 23 of 
the power detection and control circuitry 20 for serving as 
the control command. 

In the power detection and control circuitry 20, the supply 
Voltage may be monitored in real time. In an embodiment, 
variation on the waveform of the Supply Voltage may be 
monitored by a half-wave detection circuit of the waveform 
detection Sub-circuitry 21 Such that the change of lost square 
wave can be detected and a waveform of the control signal 
can be output. The detected waveform of the control signal 
may be then analyzed according to a predefined protocol by 
the waveform processing Sub-circuitry 22, such that content 
of the control command transmitted through the Supply lines 
can be parsed out and converted into a universal signal, for 
example, a universal voltage signal of about 0-10V (e.g., OV 
corresponds to a lighting-off command while 10V corre 
sponds to a lighting-on command) or a PWM signal (e.g., a 
duty ratio of 0 corresponds to a lighting-off command while 
a duty ratio of 100% corresponds to a lighting-on com 
mand), so as to generate the control command. Subse 
quently, the control commands of lighting-on, lighting-off 
dimming or color temperature regulation may be executed, 
respectively, so as to implement lighting-on, lighting-off 
brightness regulation or color temperature regulation of the 
lamp. 

In an embodiment, as shown in FIG. 6, a time interval of 
100 ms may correspond to a control command while another 
timer interval may correspond to another control command. 
For example, a time interval of 100 ms corresponds to a 
lighting-on command, a time interval of 200 ms corresponds 
to a lighting-off command, a time interval of 300 ms 
corresponds to a dimming command, and a time interval of 
400 ms corresponds to a color temperature regulation com 
mand. However, only those control commands correspond 
ing to 100 ms-300 ms are illustrated in FIG. 6. 

Control signals in the present disclosure may be imple 
mented as any one or combination of analog signals and 
digital signals. Also, the control signals may be implemented 
in the form of encoding with any one or combination of time 
interval, counting, and positive/negative half waves. More 
over, transmission mode of the signals is applicable to 
various applications of power Supply with the power grid, 
for example, indoor household appliances or outdoor Smart 
devices supplied with AC power, rather than being limited to 
the application of luminaire. 

Furthermore, the content of command transferred by the 
signals in the disclosure is not limited to application sce 
narios of lighting-on/off, dimming and color temperature 
regulation. In other words, the content of command indi 
cated by 0-10V or PWM signal is not limited to 0-10V (OV 
corresponds to a lighting-off command while 10V corre 
sponds to a lighting-on command) or the PWM signal (a 
duty ratio of 0 corresponds to a lighting-off command while 
a duty ratio of 100% corresponds to a lighting-on command) 
per se, instead, they can be combined in other manners to 
generate commands of dimming and color temperature 
regulation. 
As shown in FIG. 7, a method for controlling power 

Supply is also provided by the disclosure and includes 
following steps. 

In step 701, a supply voltage is provided to a controlled 
device for Supplying power, and the Supply Voltage is 
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6 
received with its waveform being changed by a waveform 
control circuitry to generate a control signal; and 

In step 702, the control signal is received and analyzed by 
a power detection and control circuitry to output a control 
command, and the controlled device is controlled with the 
control command. 
The method for controlling power supply can be deemed 

as a working procedure of the system for controlling power 
Supply according to the present disclosure, for which the 
specific implementation of power Supply control has been 
described in detail in preceding description of the system for 
controlling power Supply, and thus will be not elaborated 
herein. 
The system for controlling power supply provided by the 

disclosure may serve as a Smart dimming system, which 
includes the waveform control circuitry 30 configured to 
receive commercial power and change a waveform of the 
Supply Voltage, the power detection and control circuitry 20 
configured to receive commands from the waveform control 
circuitry 30 and convert, according to a predefined format of 
protocol, the commands into analog or digital signals to be 
output. In this way, the waveform of the Supply Voltage is 
changed by the waveform control circuitry 30, and the 
changed waveform of input voltage is monitored in real time 
by the power detection and control circuitry 20 such that the 
content of control command transmitted via the Supply lines 
can be parsed out and then executed, so as to implement 
remote control of lighting-on, lighting-off dimming and 
color temperature regulation. 

According to the technical Solution described above, 
commands of lighting-on, lighting-off, dimming and the like 
can be transferred to every controlled device (lamp) cor 
rectly. Moreover, existing Switch panels and lamps may be 
directly replaced without modification of lines, thus recon 
struction cost can be decreased Substantially. The Solution 
may be compatibly applicable to any new or old type of 
lamps and any dimmable or undimmable lamps, such that 
the application range can be extended. With the technical 
solution provided by the disclosure, requirement of remote 
control can be satisfied for smart luminaire system; reliabil 
ity can be improved with lowered cost, thus good economic 
effectiveness is obtained; and materials consumption can be 
reduced, so value of environmental protection is realized. 

Apparently, various change and modification can be made 
to the disclosure by those skilled in the art without departing 
from Spirit and scope of the invention. In this way, any 
change or modification of the disclosure falling within Scope 
defined by the claims and equivalents thereof should be 
covered by the invention. 

What is claimed is: 
1. A system for controlling power Supply, comprising: 
a controlled device configured to supply power with a 

Supply Voltage; 
a waveform control circuitry configured to receive the 

Supply Voltage and change waveform of the Supply 
Voltage to generate a control signal; and 

a power detection and control circuitry configured to 
receive and analyze the control signal to output a 
control command, and control the controlled device 
with the control command, 

wherein the waveform control circuitry comprises: 
a waveform transformation Sub-circuitry configured to 

receive the Supply Voltage and an instruction signal, 
and output the control signal; 

a phase circuit configured to detect the Supply Voltage to 
generate a phase signal; and 
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a first control sub-circuitry configured to receive the phase 
signal and output the instruction signal. 

2. The system as claimed in claim 1, wherein the con 
trolled device comprises a lamp and the control command is 
used to control power on, power off, brightness regulation or 
color temperature regulation of the lamp. 

3. The system as claimed in claim 1, wherein the control 
signal comprises any one or combination of a digital signal 
and an analog signal. 

4. The system as claimed in claim 1, wherein the phase 
circuit comprises: 

a sampling circuit configured to sample the supply volt 
age; and 

a Zero crossing detection circuit configured to perform 
detection of Zero crossing on the supply voltage, so as 
to generate the phase signal. 

5. The system as claimed in claim 1, wherein the wave 
form transformation sub-circuitry comprises a semiconduc 
tor Switch, and transform waveform of the supply voltage 
through open and close operations of the semiconductor 
switch. 

6. The system as claimed in claim 5, wherein the semi 
conductor switch comprises a Metal Oxide Semiconductor 
MOS device or an Insulated Gate Bipolar Translator IGBT 
device. 

7. The system as claimed in claim 1 wherein the control 
command comprises a universal voltage signal or a Pulse 
Width Modulation PWM signal. 

8. A system for controlling power supply, comprising: 
a controlled device configured to supply power with a 

Supply Voltage; 
a Waveform control circuitry configured to receive the 

Supply Voltage and change waveform of the supply 
Voltage to generate a control signal; and 
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a power detection and control circuitry configured to 

receive and analyze the control signal to output a 
control command, and control the controlled device 
with the control command, 

wherein the power detection and control circuitry com 
prises: 

a waveform detection sub-circuitry configured to receive 
the control signal and detect a waveform of the control 
signal; 

a waveform processing sub-circuitry configured to ana 
lyze the detected waveform of the control signal 
according to a predefined protocol; and 

a second control sub-circuitry configured to generate the 
control command based on the analysis result. 

9. The system as claimed in claim 8, wherein the control 
signal has a waveform of sine wave, and the waveform 
detection sub-circuitry is further configured to transform the 
Sine wave into square wave and transmit the square wave to 
the waveform processing sub-circuitry. 

10. The system as claimed in claim 8, wherein the 
predefined protocol is indicated by a time interval of wave 
form. 

11. The system as claimed in claim 8, wherein the 
controlled device comprises a lamp and the control com 
mand is used to control power on, power off, brightness 
regulation or color temperature regulation of the lamp. 

12. The system as claimed in claim 8, wherein the control 
signal comprises any one or combination of a digital signal 
and an analog signal. 

13. The system as claimed in claim 8 wherein the control 
command comprises a universal voltage signal or a Pulse 
Width Modulation PWM signal. 


